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@ SMALL COPYING APPARATUS. 

@ Small copying apparatus, wherein the apparatus (1) la 
manually scanned, the light reflected by an original illuminated 
with a source of light ( 12) is read by image data reading circuits 
(15. 56, 57.. 58), and the image data are written onto a memory 
(60). Then, through manual scanning, the image data storage 
in the memory (60) are printed by printing devices (21, 65). The 
width of the image read by the reading circuits (15, 56. 57 56) Is 
arbitrarily designated electronically and/or mechanically by 
designation means (10a. 10c. 61. 63, 64, 46a, 46b). 
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SPECIFICATION 

Small-sized copying apparatus 

Technical Field 

The present invention relates to a small-sized 
copying apparatus, or a hand-held copier, whose main 
body can be manually moved to copy an original. 
5 Background Art 

Japanese Patent Disclosure No. 55-115773 (Japanese 
Patent Application No. 54-22445) discloses a manual 
sweeping copier whose main body is moved, thereby to 
copy an original. More specifically, while the copier 

10 is being manually swept, an optical element reads image 
data from the original. The image data is converted 
into digital data and written into a memory. The image 
data is read from the memory and is printed, thus 
copying the original. 

15 The reading width of the small-sized copier dis- 

closed in Japanese Patent Disclosure No. 55-115773 is 
determined by the width of the optical element, and the 
reading length of the copier is inevitably limited by 
the memory capacity of the memory. Therefore, even if 

20 the copier reads an image from an original having a 
width less than the reading width of the copier, it 
reads image data over, the enire reading width. Con- 
sequently, the memory may become full before the copier 
is reads all image data from the original. 
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Technical Sub-ject 

Accordingly, it is an object of the present 
invention to provide an apparatus which can read and 
store a great amount of image data even when an original 
5 has a small width, by setting a desired data-reading 
width, without wasting a memory region. 

According to the present invention, there is pro- 
vided an apparatus comprising image data-reading means, 
memory means for storing the image data read by the 

10 image data-reading means, designating means for desig- 
nating a reading width over which image data will be 
read, the reading width being measured in the main 
scanning direction of the image data reading means, and 
means for writing into the memory means only the image 

15 data read by the image data reading means from a region 
whose width is equal to or less than the reading width 
designated by the reading width designating means. 
Since the apparatus has these components, it can read a 
great amount of image data by setting a desired reading 

20 width, without wasting a memory region. The apparatus 
of this invention has a housing and a linear scanning 
means arranged within the housing. The linear scanning 
means read image data through a image data-reading win- 
dow cut in the housing. A slider is mounted on the 

25 housing, for closing the image data-reading window. 
Therefore, the reading width can be changed by only 
moving the slider, thus partly closing the window and 
thus setting a desired reading width, and the apparatus 
can read desired image data only. 

30 Brief Description of the Drawings 

Fig. 1 is a perspective view showing the outer 
appearance of a hand-held copier which is a first em- 
bodiment of the present invention. Pig. 2(a) is a sec- 
tional view showing the internal structure of the copier 

35 shown in Fig. 1. Fig. 2(b) is a sectional view, taken 
along line II-II in Fig. 2(a). Fig. 3 is a perspective 
view showing the main components arranged within the 
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copier. Fig. 4 is a block diagram showing an electronic 
circuit. Fig. 5 is a flow chart explaining how to write 
image data into an image data memory when a specific 
data-reading width has been set. Fig. 6 is a flow chart 
5 explaining how .to print the image data read after a 

data-reading width has been set. Fig. 7 is a perspec- 
tive view showing the outer appearance of a hand-held 
copier which is a second embodiment of the present 
invention. Fig. 8 a perspective view showing the outer 

10 appearance of a hand-held copier which is a third em- 
bodiment of the present invention. Fig. 9 is a perspec- 
tive view showing the main components arranged within 
the copier of Fig. 8. Fig. 10 is a perspective view 
showing the outer appearance of the reading section of 

15 the copier of Fig. 8. Fig. 11 is a perspective view of 
a slider for closing the data-reading window of the 
copier shown in Fig. 8. Fig. 12 is a block diagram 
showing the electronic circuit of the copier shown in 
Fig. 8. 

20 Description of the Preferred Embodiments 

The first to third embodiments of the present 
invention will be described with reference to Figs. 1 
to 3. Fig. 1 is a perspective view showing the first 
embodiment of the invention. In Fig, l, numeral 1 

25 designates the housing of the hand-held copier, which is 
70 mm wide, 30 mm deep, and 160 mm high. The copier can 
read and print an image having a maximum width of 40 mm 
and can read an image having a maximum length of 200 mm. 
It can read and print an image in a resolution of 

30 8 dots/mm at most. Head section HA, which is designed 
to read and print an image, is attached to the distal 
end, or the lower end, of housing 1. Head section HA 
is not as wide or as deep as housing 1. Therefore, 
stepped portion D is formed between head section HA and 

35 housing 1. The distal end of head section HA consists 
of two long, narrow inclined surfaces la and lb. These 
surfaces are joined at their lower sides, thus forming 
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a ridge. Reading section 2 is mounted on surface la, 
and printing section 3 is mounted on surface lb. 
Power/ read/print switch 4 is provided on one side of 
housing 1, and located at the lower end of this side. 
Operation keys 5a and 5b are provided on the front and 
rear surfaces of housing 1, respectively. Operation 
keys 5a and 5b are shaped like plates. That portion of 
housing 1 on which these switches are provided, can be 
held between an operator's thumb and fingers, so that 
housing 1 of the hand-held copier can be moved back and 
forth. Power/read/print switch 4 serves to turn the 
copier on or off, and to set the copier in a reading 
mode or a printing mode. More precisely, when switch 4 
is used in selecting either the reading mode or the 
printing mode, the power is supplied to the copier. 
Further, clear key 6, and density control dial 7 for 
controlling the print density are provided on the 
proximal (or upper) end of housing 1. Clear key 6 when 
pushed clears an image data memory (later described in 
detail) if the hand-held copier is set in the reading 
mode, and initializes the address of the image data 
memory when the copier is set in the printing mode. 
LED 8 is provided near reading section 2 and used as a 
power-supply pilot lamp. LEDs 9 and 10 are provided on 
the front surface of housing 1, and located near the 
•proximal end of housing 1. LED 9 is a memory pilot 
lamp, and LED 10 is a speed alarm lamp. 

Further, key-input section 10a and a display sec- 
tion 10b are arranged on the front surface of housing 1. 
Key-input section 10a has numeric keys, a point key "•", 
and a set key "SET". These keys function, thereby 
to set an effective data-reading width not exceeding 
40 mm. The data-reading width set by operating key- 
input section 10a is displayed by display section 10b. 

in order to read image data of an original from the 
hand-held copier, power/ read/print switch 4 is moved to 
a "read" position. The copier is thereby turned on, and 
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LED 8 emits light. The operator holds the copier and 
sweeps it across the original, while depressing both 
operation keys 5a and 5b and keeping reading section 2 
in contact with the original, when the copier is moved 
5 across the original at a speed higher than a predeter- 
mined value, LED 10 emits light, thereby informing the 
operator of this fact. In this case, when the desired 
data-reading width is less than the width of reading 
section 2 of head section HA, key- input section 10a has 
10 been operated, thus setting the effective data-reading 
width. 

To print the image data read from the original, 
power/read/print switch 4 is moved to a "print" position. • 
The copier is then held and moved across a piece of 

15 . recording paper A, in the direction of arrow X, while 
depressing both operation keys 5a and 5b and keeping 
printing section 3 in contact with paper A. As a 
result, the image data is printed on paper A. The 
printed image has a width equal to the effective data- 

20 reading width which has been set before the data-reading 
operation. 

Reading section 2 and printing section 3, both pro- 
vided within housing 1, will now be described in detail 
with reference to Figs. 2(a) and 2(b) and Pig. 3. As is 

25 shown in Figs. 2(a) and 2(b), reading section 2 includes 
light source 11 made of an LED array and located close 
to inclined surface la. The light emitted from this 
light source is applied through window 12 of inclined 
surface la and illuminates original B. In housing 1, 

30 light guide 13 is arranged, and lens 14 and line image 
sensor 15 are located above light guide 13, and are 
spaced apart from each other for a predetermined dis- 
tance. The line image sensor 15 is, for example, a 
1024-bit CCD (charge coupled device). Of 1024 bits, 

35 320 bits are used to read an image having a maximum 

width of 40 mm, in a resolution of 8 dots/mm. Lens 14 
and line image sensor 15 are held. in specified positions 
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by supporting member 16. This supporting member 16 is 
fastened to inner frame 17 provided within housing 1 by 
a predetermined distance therefrom. Space 18 accom- 
modating electronic parts is provided within housing 1, 
5 on one side of supporting member 16. Space 19 accom- 
modating a battery is also provided within housing 1, 
and is connected to a circuit board (not shown) located 
in space 18. Clear key 6, density control dial 7, key- 
input section 10a, display section 10b, and the like, 

10 are connected to circuit board 20. 

Within inner frame 17, there are provided thermal 
head 21, ink ribbon roll 22, roller 23 for feeding rib- 
bon 22a at a constant speed, and ribbon take-up roller 
24. Rubber rollers 25a and 25b, and gears 26, 27, 28, 

15 29 and 30 are provided in the space between inner frame 
17 and the inner surfaces of housing 1. Rubber rollers 
25a and 25b are rotatably mounted on shaft 31 extending 
horizontally across inner frame 17 and protruding at 
both ends from inner frame 17. Parts of their periph- 

20 eries outwardly protrude through slits 32 cut in the end 
portions of inclined surfaces la and lb. Gear 26, which 
has a smaller diameter than rubber rollers 25a, is 
coupled to gear 28 by intermediate gear 27. Gear 28 is 
coupled to the shaft of ribbon- feeding roller 23 by 

25 clutch 33. Only when the hand-held copier ismoved to 

print image data, will clutch 33, which is of a one-way 
type, transmit the rotation of gear 28 to ribbon- 
feeding roller 23. Encoder disk 34 is fastened to the 
input-end of clutch 33. Encoder disk 34 can rotate, 

30 independent of the one-way clutch 3 3 .operation, when 

gear 28 rotates. As is shown in Fig. 3, encoder disk 34 
has a number of radial slits 35 located at regular 
intervals in the circumferential direction of disk 34. 
LED 36 is located on one side of disk 34, and photosen- . 

35 sor 37 is provided at the other end of disk 34. As is 

illustrated in Fig. 2(a), LED 36 is secured to the inner 
surface of housing 1, and photosensor 37 is fixed to the 
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inner surface of inner frame 17. Hole 38 is cut in 
frame 17, coaxially positioned with respect to photosen- 
sor 37. Hence, the light emitted from LED 36 can be 
applied to photosensor 37 through slits 35 of encoder 
5 disk 34 and through hole 38. Encoder disk 34, LED 36, 
and photosensor 37 constitute encoder 39. 

As is shown in Fig. 3, printing window 41 and 
ribbon-guiding window 42 are cut in inclined surface lb 
and extend parallel to one another. Ribbon-guiding win- 

10 dow 42 is located nearer to inclined surface lb than 

printing window 41. Thermal head 21 has heating section 
2la, which is inserted in printing window 41. Heating 
section 21a. slightly protrudes from inclined surface lb. 
Slit 4 3 is cut in stepped portion D, close to that side 

15 of the housing on which operation key 5b is provided. 
Thermal- transfer ink ribbon 22a fed out of roll 22 is 
led from housing 1 though slit 43, and then guided into 
housing 1 through ribbon- guiding window 42 after passing 
heating section 21a of thermal head 21. Within housing 

20 1, ink ribbon 22a is guided by shaft 31, ink ribbon 

guide 44, and constant-speed ribbon- feeding roller 23, 
and is finally wound up around ribbon take-up roller 24. 
Further, as is shown in Fig. 2(b), the lower half of 
housing 1, on that side which operation switch 5b is 

25 mounted, can be opened when pivoted around hinge 45. 

When the lower half of this side is open, used ribbon 
roll 22 can be replaced, and the interior of housing 1 
can be inspected. 

The electronic" circuit, which is formed on circuit 

30 board 20 provided within space 18, will now be explained 
with reference to Fig. 4. As has been described, 
encoder 39 comprises encoder disk 34, LED 36, and 
photosensor 37. Encoder 39 outputs pulse signals 
representing the distance over which housing 1 has been 

35 moved. In other words, it outputs a distance signal. 

The distance signal output by encoder 39 is supplied to 
control section 51, timing signal-generating section 52, 
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and speed-detecting section 53. Operation signals are 
supplied to control section 51 from power/ read/print 
switch 4, opera-tion switches 5a and 5b, clear key 6, 
density control dial 7, and keys 54. Further, a tem- 
5 per a ture signal is supplied to section 51 from tem- 
perature sensor 55 upon detection of the temperature of 
thermal head 21. A power-source voltage detector (not 
shown) is provided in control section 51. Control sec- 
tion 51 controls power -supply pilot LED 8 and memory 

10 pilot LED 9 of LED section 50, and also controls the 

other components of the circuit. When power/read/print 
switch 4 is operated, thus designating the reading mode 
or the printing mode, control section 51 gives operation 
commands Si or S2 to timing signal-generating section 

15 52. More specifically, control section 51 supplies com- 
mand SI to section 52 when the reading mode is selected, 
and command S2 to section 52 when the printing mode is 
selected. 

When operation command SI is supplied from control 

20 section 51 to timing signal-generating section 52, 
timing signal-generating section 52 generates CCD- 
exposure timing signals at regular intervals. Further, 
section 52 generates various timing signals such as a 
predetermined number of read-timing signals a, serial- 

25 to-parallel conversion signals b, clock pulses c, and 

encoder pulses h, in synchronism with the output signal 
of encoder 39 which represents the distance which 
the hand-held copier has been moved. Section 52 
generates print-timing signals upon receiving opera- 

30 tion command S2 from control section 51. The CCD- 
exposure timing signals output from timing signal- 
generating section 51 are supplied to line image sensor 
15. Read-timing signals a are supplied to A/D con- 
verting section 57. Serial-to-parallel conversion 

35 signals b are supplied to serial-to-parallel conversion 
section 58. Clock pulses c are supplied to address 
counter 62 via AND gate AND3 , OR gate ORl and AND gate 
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AND5 . Encoder pulses h are supplied through OR gate 
OR2 to reset terminal R of counter 61 (later described). 
Line image sensor 15 receives the light reflected 
from original B in synchronism with the CCD-exposure 
5 timing signals r and output analog signals. The output 
signals of the image sensor are output to A/D converting 
section 57 via amplifier 56. A/D converting section 57 
converts these signals into binary signals, i.e., black 
and white signals, in synchronism with read- timing 

10 signals a. The binary signals are supplied to serial- 
to-parallel conversion section 58. Serial-to-parallel 
conversion section 58 converts the input signals to, 
for example, an 8-bit parallel signal. This parallel 
signal is output to image data memory 60 via data selec- 

15 tor 59. Read signal R is supplied to image data memory 
60 from control section 51 via AND gate ANDl, and write 
signal W is supplied from section 51 via AND gate AND2. 
Both AND gates ANDl and AND 2 are turned on by a n l" 
(high) level signal output from comparator circuit 64 

20 (later described). Data selector 59 is connected to 
control section 51 by a data line, and selects either 
control section 51 or image data memory 60 in accordance 
with selection signal d supplied from control section 
51. A desired write address of image data memory 60 (a 

25 line address and a digit address) is designated by 
address counter 62. Clock pulses c are supplied to 
address counter 62 from timing signal-generating section 
51 via AND gate AND 3 , OR gate 0R1 and AND gate AND 5 . 
AND gate AND 3 is turned on by read command SI supplied 

30 by control section 51. AND gate AND5 is turned on by a 
"1" (high) level signal output from comparator circuit 
64. Any desired read address of image data memory 60 
is given from address counter 62 under control of 
control section 51. In this case, address counter 62 

35 counts up the read addresses in response to address 

signals e supplied from control section 51 via AND gate 
AND4 , OR gate ORl, and AND gate AND5. AND gate AND4 is 
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turned on by print command S2 supplied from control sec- 
tion 51. Comparator circuit 64 receives and compares 
designated reading-width data and designated write- or 
read-address data. The designated reading-width data 
5 corresponds to the address value latched in latch cir- 
cuit 63, and the designated write- or read-address data 
corresponds to the count value of counter 61- When the 
designated reading-width data is greater than the desig- 
nated write- or read-address data, comparator circuit 64 

10 outputs a "l" signal to AND gates ANDl, AND2, and AND5. 
On the other hand, when the designated reading- width 
data is less than the designated write- or read-address 
data, comparator circuit 64 outputs a "O" signal to AND 
gates ANDl, AND 2, and AND5. 

15 When the hand-held copier is set in the printing 

mode after the image has been read from the original B, 
control section 51 outputs operation command S2 to 
timing signal-generating section 52, as has been 
described above. Section 51 then sequentially reads the 

20 data stored in image data memory 60 via data selector 

59, in response to the output distance signal by encoder 
39. After reading the image data from image data memory 

60, control section 51 calculates the time for supplying 
power to thermal head 21, based on the number of black 

25 characters represented by the print data, the tem- 
perature of head 21 detected by temperature sensor 55, 
the data output by the power-source voltage detector, 
and the density selected by turning density control dial 
7. The data representing the power -supplying time is 

30 output as print data to thermal head-driving circuit 65. 
In accordance with this print data, thermal head-driving 
circuit 65 drives thermal head 21 in synchronism with 
the timing signals supplied from timing signal- 
generating section 52. 

35 The operation of the first embodiment described 

above will now be explained. To read the image data, 
such as characters and an image, from an original, 
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a user moves power/read/write switch 4 from a "power 
off" position to the "read" position. Thereby, power 
is supplied to the circuit components. At this time, 
control circuit 51 turns on LED 8 of LED section 50, 
5 thereby informing to a user that the copier has been 

turned on. Further, control section 51 supplies opera- 
tion command SI to timing signal-generating section 52. 
In this condition, the user sweeps housing 1 in a for- 
ward direction across a desired part of original B of 

10 operation key 5a (in the direction opposite of arrow X, 
in Fig. 1), while at the same time keeping reading sec- 
tion 2 of head section HA in contact with original B and 
depressing both operation keys 5a and 5b. The light 
emitted from light source 11 is directed onto original B 

15 through window 12 cut in inclined surface la. The light 
is then reflected from original B and guided by light 
guide 13. Finally the light is applied to line image 
sensor 15 via lens 14. As housing 1 of the hand-held 
copier is moved as described above, rubber rollers 25a 

20 and 25b, both contacting original B, are rotated. The 
rotation of these rubber rollers causes gear 28 to 
rotate via gears 26 and 27. Hence, gear 28 is rotated, 
thereby rotating encoder disk 34 at a speed proportional 
to the speed at which housing 1 is being moved. As 

25 encoder disk 34 rotates in this way, the light emitted 
from LED 36 is intermittently applied to photosensor 37 
though slits 35. Photosensor 37 produces pulses, the 
output signal of encoder 39. This output signal, which 
represents the distance the copier has been moved, is 

30 supplied to control section 51, timing signal-generating 
section 52, and speed-detecting section 53. 

In the meantime, timing signal-generating section 
52 generates CCD-exposure timing signals in response to 
operation command SI supplied by control section 51, 

35 and supplies these CCD- exposure timing signals to line 

image sensor 15. Further, section 52 generates, also in 
response to operation command SI , read-timing signals a 
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and serial-to-parallel conversion signals b, and sup- 
plies signals a to A/D converting section 57, and 
signals b to serial-to-parallel conversion section 58. 
Still further, timing signal -generating section 52 
5 generates clock pulses c in synchronism with serial-to- 
parallel conversion signals b. These pulses c are 
supplied to counter 61 and address counter 62. 

Line image sensor 15 produces image signals from 
the light reflected off original B, in synchronism 

10 with CCD-exposure timing signals output from timing 
signal-generating section 52. The image signals are 
amplified by amplifier 56 and then supplied to A/D con- 
verting section 57. A/D converting section 57 converts 
the image signals output from amplifier 56, into a 

15 serial-digital signal, in synchronism with read-timing 

signals a supplied from timing signal-generating section 
52. The digital signal is input to serial-to-parallel 
conversion section 58. Serial- to-parallel conversion 
section 58 converts the serial-digital signal into, for. 

20 example, 8-bit parallel image data, in synchronism with 
serial-to-parallel conversion signals b supplied by 
timing signal-generating section 52. The 8-bit image 
data is output to data selector 59. Data selector 59 
selectively delivers the output of serial-to-parallel 

25 conversion section 58, in response to selection signal d 
supplied by control section 51 when the copier is set in 
the reading mode. Therefore, the image data output from 
serial- to-parallel conversion section 58 is supplied to 
image data memory 60 via data selector 59. The write 

30 addresses of image data memory 60 are designated by 

address counter 62. In this case, no reading-width has 
yet been specified.' Hence, comparator circuit 64 out- 
puts a "1" signal at all times. The count value of 
address counter 62, which defines the digit address, is 

35 incremented by t, +l n every time clock pulse c is input to 
address counter 62 from timing signal-generating section 
52. Thus, the addresses of image data memory 60 are 
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sequentially designated. Timing signal-generating sec- 
tion 52 stops producing timing signals after the image 
data for one line has been written into image data 
memory 60. It refrains from producing timing signals 
5 until it receives the next pulse signal from encoder 39, 
which represents the distance the copier has been moved. 
The sequence of the operations described above is 
repeated, whereby the image data read from original B is 
written line by line into image data memory 60. 

10 It will now be explained as to how the hand-held 

copier reads image data of which the reading width is 
less than the width of head section HA. 

Let us assume that the "3" key, the n 5" key, the 
point n - n key, the "5 W key the "SET" key of key-input 

15 section 10a are depressed, thereby designating a reading 
width of 35.5 mm. The address value corresponding to 
this designated reading width measured in the main 
scanning direction of line image sensor 15 is supplied 
from control section 51 to latch circuit 63, and is thus 

20 latched in latch circuit 63. Thereafter, the user 

sweeps housing 1 across the desired part of original B. 
As housing l is thus moved, timing signal-generating 
section 52 generates timing signals. Hence, the image 
is read by line image sensor 15 in synchronism with 

25 these timing signals generated by section 52. The image 
data read by line image sensor 15 is written into image 
data memory 60, as explained by the flow chart of Fig. 
5. 

More specifically, in step-Rl, encoder pulses are 
30 generated from encoder 39, as housing 1 is moved. In 
step R2, counter 61 is reset by the first encoder 
pulse h supplied by timing signal-generating section 52. 
Then, in step R3, the image signals output from line 
image sensor 15 via A/D converting section 57 are con- 
35 verted into 8-bit parallel signals by serial-to-parallel 
conversion section 58. In the next step, R4, clock 
pulses c are supplied from timing signal-generating 
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section 52 to counter 61 and address counter 62. In 
step R5, comparator circuit 64 compares the designated 
reading-width data, which has been converted to the 
address value and latched in latch circuit 63, with the 
5 address value counted by counter 61 and representing the 
distance, in the main scanning direction, the original B 
has actually been scanned, in other words, it is deter- 
mined in step R5 whether or not the count value of 
counter 61 is less than the designated reading width. 

10 If Yes, that is, if the distance is shorter than the 

designated reading width, comparator circuit 64 outputs 
a "1" signal in step R6. As a result, the image 
signals, i.e., the parallel signals output from serial- 
to-parallel conversion section 58, are written via data 

15 selector 59 at the write address of image data memory 
60, which has been designated by address counter 62. 
Thereafter, in step R7, it is determined whether or not 
one-line image data has been read from the original. If 
it is determined, from the output of encoder 39, that 

20 the one-line image data has not been read, steps R3 

through R6 are repeated, the image signals further out- 
put from serial-to-parallel conversion section 58 are 
sequentially written into write addresses of image 
data memory 70, which are sequentially designated by 

25 address counter 62. when line image sensor 15 has 

scanned the original over the designated reading width 
of 35 mm in the main scanning direction, comparator cir- 
cuit 64 outputs a "0" signal. In other words, a result 
-No" is obtained in step R5. In this case, AND gate 

30 AND 2 is turned off, thereby stopping the writing of 

data into image data memory 60. Simultaneous -ly , AND 
gate AND5 is turned off, whereby address counter 62 
stops counting write addresses. Hence, the image data 
corresponding to one line having a length equal to 

35 the designated reading width has been written in the 

write addresses. When housing 1 is further moved, and 
encoder 39 outputs another encode pulse, the operation 
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returns to step Rl, and the nest to the last write 
address for the first line image data is designated. 
The writing of the second line image data is thus 
begun. 

5 It will now be further explained as to how the 

hand-held copier prints the image data read from 
original B in the manner described above. To print the 
image data which has been read over the width of image 
sensor, not having designated a specific reading width, 

10 power/read/write switch 4 is moved to the "print" posi- 
tion, thereby setting the copier in the printing mode. 
When switch 4 is thus moved, control section 51 supplies 
selection signal d to data selector 59, whereby data 
selector 59 is switched to the side of control section 

15 51. In this condition, the user sweeps housing 1 across 
a sheet of paper A in the direction of arrow X (Fig. 1), 
while keeping printing section 3 of head section HA in 
contact with paper A and depressing both operation keys 
5a and 5b. As housing 1 is moved in this way, rubber 

20 rollers 25a and 25b rotate, thereby rotating gears 26, 
27 and 28. Encoder disk 34, which is fastened to gear 
28, is therefore rotated. As a result of rotation of 
disk 34, photosensor 37 outputs pulses, as in the case 
of reading the image data, which forms a signal repre- 

25 senting the distance the copier has been moved across 
paper A. 

The rotation of gear 28 causes one-way clutch 33, 
ribbon- feeding roller 23, and further ribbon take-up 
roller 24 to rotate via gears 29 and 30. As rollers 23 

30 and 24 rotate, ribbon roll 22 also rotates. Hence, ink 
ribbon 22a is fed from roll 22 and guided through slit 
43 cut in stepped portion 0. Ribbon 22a then passes by 
heating section 21a of thermal head 21. It is further' 
guided through ink ribbon-guiding window 42, and then 

35 guided by shaft 31, ink ribbon guide 44, and ribbon- 
feeding roller 23. Finally, ribbon 22a is wound around 
ribbon take-up roller 24. As housing 1 is moved, 
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ribbon-feeding roller 23 rotates such that ribbon 22a is 
fed at the same speed as housing 1 is being moved across 
paper A. Hence, no relative movement occurs between 
ribbon 22a and paper A. 
5 The output signal of encoder 39, i.e., the output 

pulses of photosensor 37, which represents the distance 
the copier has been moved, are supplied to control sec- 
tion 51, timing signal-generating section 52, and speed- 
detecting section 53. Timing signal-generating section 

10 52 supplies a one-line printing command to control sec- 
tion 51 in response to the output signal of encoder 39. 
It also supplies print- timing signals to thermal head- 
driving circuit 65 in response to the output signal of 
encoder 39. In accordance with the output signal of 

15 encoder 39, control section 51 designates one after 

another, the line addresses and digit addresses of image 
data memory 60. Hence, the image data stored in image 
data memory 60 is read out through data selector 59 and 
is input line by line, to thermal head-driving circuit 

20 65. In response to the one-line printing command, 
control section 51 calculates and sets the time for 
supplying power to thermal head 21, based on the number 
of black characters represented by the print data, the 
temperature of thermal head 21 detected by temperature 

25 sensor 55, the output signal of the power-source voltage 
detector, and the density selected by rotating density 
control dial 7. Then, control section 51 supplies ther- 
mal head-driving circuit 65 with the image data read out 
from image data memory 60. Thermal head-driving circuit 

30 65 drives thermal head 21 in accord-ance with the 

control data supplied by control section 51 and the 
timing signals output from timing signal-generating sec- 
tion 52. Thermal head 21 prints the image data on paper 
A using ink ribbon 22a. As housing 1 of the hand-held 

35 copier is moved across paper A, the unused portion of 
ink ribbon 22a is fed from roll 22, whereas the used 
portion of ribbon 22a is wound around ribbon take-up 
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roller 24. In this manner, the image data stored in 
image data memory 60 is printed on paper A as housing i 
of the copier is swept across paper A. 

To print the image data read from the original 
5 after designating a width by key input section 10a as a 
reading width of, for example, 35 mm of image sensor 15, 
the hand-held copier is operated as shown in the flow 
chart of Fig. 6 . 

When the printing mode is set, control section 51 

10 outputs print command S2 in step Wl. At the same time, 
a one-line reading start signal is output from control 
section 51 to counter 61 through OR gate 0R2,. thereby 
resetting counter 61. In step W2, address signal e 
(a pulse signal), which designates a read address, is 

15 supplied through AND gate AND4 to counter 61 and address 
counter 62. Then, counter 61 begins counting the 
addresses corresponding to the dot elements of thermal 
head 21 arranged in a dot direction. Also, address 
counter 62 begins counting read addresses of image data 

20 memory 60. Then, in step W3, comparator circuit 64 com- 
pares the address value counted by counter 61 and repre- 
senting the position of any dot element, with the 
designated reading-width data was latched at the 
beginning of the data-reading operation. When the 

25 address value for the dot element is less than the 

designated reading-width data, comparator circuit 64 
outputs a "1" signal. If this is the case, in the next 
step, W4a, the image data is read from the read address 
of image data memory 60, which has been designated by 

30 address counter 62. This image data is input to the 

print data register provided within control section 51 
via data selector 59. In step W5, it is determined 
whether the one- line image data has been read to control 
section 51 or not. If No, steps W2 through W4a are 

35 repeated, whereby print data is read out item by item, 
from image data memory 60 to control section 51. 

If ^es in step W3, that is, if the address value 



- 18 - 



00278004 



counted by counter 61 reaches, the value of designated 
reading-width data, it is determined that one-line print 
data representing . a line of image which is 35.5 mm long 
is fetched in control section 51. Then, comparator cir- 
5 cuit 64 outputs a "0" signal. As a result, data-reading 
from image data memory 60 is prohibited, and address 
counter 62 also stops counting read addresses. Then, 
steps W2, W3, W4b and W5 are repeated, whereby "0" 
(blank) data is input to the print data register of 

10 control section 51, in the memory region for 5 mm of 

this register, along with image data for 35.5 mm (i.e., 
the designated reading width). 

When the one- line print data has been input to the 
print data register provided within control section 51, 

15 the operation goes from step W5 to step W6. In step W6, 
the image data is transferred from the print data 
register to thermal head-driving circuit 65. This image 
data includes the image data for the designated reading 
width, which has been read from image data memory 60, 

20 and the blank data, and corresponds to one line of dot 
elements of thermal head 21. In step W7, it is deter- 
mined whether or not encoder 39 has output an encoder 
pulse, showing that housing 1 has been further moved. 
If Yes, thermal head-driving circuit 65 supplies the 

25 one-line print data to thermal head 21, in accordance 
with print-timing signals supplied from timing signal- 
generating section 52. In step W8, the image data for 
one line of dots is printed. That is, the first line of 
the image data which has been read over the designated 

30 reading-width and then written into image data memory 

60, as shown in the flow chart of Fig. 5, is printed on 
paper A for the distance equivalent to the designated 
reading width. Thereafter, steps Wl to W8 are repeated, 
all image data read from the original B and written into 

35 image data memory 60 is read out from memory 60, line by 
line, and the lines of the image, which have the length 
equal to the designated reading width, are printed on 
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paper A, one after another. 

Hence, with the hand-held copier described above, 
it is possible to designate any reading width that is 
less than the main-scanning width of line image sensor 
5 15. Therefore, only the desired part of the image 

formed on original B can be read and written into image 
data memory 60. Since an unnecessary part of the origi- 
nal image is not written into memory 60, the memory area 
of image data memory 60 can be used with high effi- 
10 ciency. The copier can, therefore, read only required 

image data as much as can be stored in image data memory 
60. 

In the above embodiment, latch circuit 63 stores 
the value input by operating key-input section 10a. 

15 Instead, it can store a value obtained by multiplying 
the key- input value by a predetermined constant. Any. 
data that can be compared with the count value of 
counter 61 can be stored in latch circuit 63. 

Further, in the first embodiment, a reading width 

20 is designated by depressing the numeral keys of 

key-input section 10a. Alternatively, slide switch 10c 
can be used to designate the reading width, as is shown 
in Fig. 7 which illustrates a second embodiment of the 
present invention. 

25 The hand-held copier of the second embodiment has 

slide switch 10c on the front of housing 1. Slide 
switch 10c has projection lOd which can be pushed to the 
left or the right, for a distance up to 40 "mm. The 
position of this projection lOd defines a reading width. 

30 The data representing this reading width is input to 
control section 51 shown in Fig. 4. 

The copier of the second embodiment can read and 
print image data in the same way as the first embodi- 
ment, as is shown in the flow charts of Figs. 5 and 6. 

35 A third embodiment of the invention will be 

described. In the first and second embodiments, the 
reading width is designated by electronic means. In the 
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third embodiment, the reading, width is set by mechanical 
means. More precisely, a sliding member is moved, there- 
by to close and open, to various degrees, the image 
data-reading window made in housing 1, in order to 
5 designate- a desired reading width. 

The third embodiment will be described in detail, 
with reference to Figs. 8 to 12. In these figures, the 
same numerals designate the components identical to 
those of the first embodiment. 
10 a pair of sliding members 46a and 46b for adjusting 

the reading width are slidably fitted in data-reading 
window 12. The backs of sliding members 46a and 46b, 
which oppose light source 11, are coated white so that 
their reflectivity is about 80%. Alternatively, these 
15 members are made with a plate of transparent material 
such as acrylic resin and surfaces thereof are coated 
white, thereby eliminating variation in forcal distance 
viewed from light source 11. Pointers 47 is integrally 
formed with each of sliding members 46a and 46b at the 
20 ends thereof, so that pointers 47 are located on scale 
48 provided on the lower edge of the front of housing 1. 
when sliding members 46a and 46b are moved, pointers 47 
are also moved for the same distance. Therefore, the 
positions of pointers 47 with respect to scale 48 indi- 
25 cate the reading width selected by moving sliding mem- 
bers 46a and 46b. 

The electronic circuit of the third embodiment will 
now be described, with reference to Fig. 12. In this 
figure, the same numerals denote the components which 
- 30 are identical to those shown in Fig. 4. As has been 

described, encoder 39 comprises encoder disk 34, LED 36, 
and photosensor 37, and outputs a pulse signal repre- 
senting the distance for which housing 1 has been moved. 
The output signal of encoder 39 is supplied to control 
35 section 51, timing signal-generating section 52, and 

speed-detecting section 53. Speed -detecting section 53 
detects, from the output signal of encoder 39, whether 
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or not the speed of housing 1 is higher than a preset 
value. When section 53 detects that housing 1 is being 
moved at a speed higher than the preset value, it causes 
LED 10 of LED section 50, i.e., a speed alarm lamp, to 
5 emit light, various operations signals are supplied to 
control section 51 from power/read/print switch 4, 
operation keys 5a and 5b, clear key 6, density control 
dial 7, and switches 54. Further, a temperature signal 
is supplied to control section 51 from temperature sen- 

10 sor 55 which has detected the temperature of thermal 

head 21. Control section 51 is provided with a power- 
source voltage detector (not shown). In accordance with 
the input signals, control section 51 controls LED 8 
(power-supply monitor), LED 9 (memory pilot lamp), both 

15 included in LED section 50, and other components. It 
also gives an operation command to timing signal- 
generating section 52 when power/ read /print switch 4 is 
operated, thus setting the copier in a reading mode or a 
printing mode. Timing signal -gene rating section 52 

20 generates CCD-exposure timing signals at regular inter- 
vals, in response to the command supplied from control 
section 51. Further, section 52 generates various 
timing signals such as a predetermined number of read- 
timing signals a, serial-to-parallel conversion signals 

25 b, and clock pulses c, in synchronism with the output 
signal of encoder 39. The CCD-exposure timing signals 
output from timing signal-generating section 52 are 
supplied to line image sensor 15. Read-timing signals 
a are supplied to A/D converting section 57. Serial- 

30 to-parallel conversion signals b are supplied to 

serial-to-parallel conversion section 58. Clock pulses* 
c are supplied to address counter .61 . Line image sensor 
15 receives the light reflected from original B in 
synchronism with the CCD-exposure timing signals, and 

35 produces output signals. The output signals of the 

image sensor are output to A/D converting section 57 via 
amplifier 56. A/D converting section 57 converts these 
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signals into binary signals, i.e., black and white 
signals, in synchronism with read-timing signals a. The 
binary signals are. supplied to serial-to-parallel con- 
version section 58. Serial-to-parallel conversion sec- 
tion 58 converts the input signals into, for example, an 
8-bit parallel signal. This parallel signal is output 
to image data memory 60 through data selector 59. Data 
selector 59 is connected to control section 51 by a data 
line, and selects either control section 51 or serial- 
to-parallel conversion section 58 in accordance with 
selection signal d supplied from control section 51. 
Any desired write address of image data memory 60 {a 
line-address and a digit- address) is defined by the 
count value of address counter 66 and designated by 
address selector 67. On the other hand, any desired 
read address of image data memory 60 is given from 
control section 51 through address selector 67. Address 
selector 67 selects, in accordance with selection signal 
e output from section 51, address counter 66 when the 
copier is set in the reading mode, and selects control 
section 51 when the copier is set in the printing mode, 
thereby to designate the desired address of image data 
memory 60. 

When the hand-held copier is set in the printing 
mode after the image has been read from the original, 
control section 51 starts sequentially reading the data 
stored in image data memory 60 through data selector 59, 
in response to the output signal of encoder 39. After 
reading the image data from image data memory 60, 
control section 51 calculates the time for supplying 
power to thermal head 21, on the basis of the tem- 
perature of- head 21 detected by temperature sensor 55, 
the data output by the power-source voltage detector, 
and the density selected by turning density control dial 
7. The data representative the. power -supplying time is 
output as print data to thermal head-driving circuit 65. 
In accordance with this print data supplied from section 
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51, thermal head-driving circuit 65 drives thermal head 
21 in synchronism with the timing signals supplied from 
timing signal-generating section 52. 

The operation of the third embodiment described 
5 above will now be explained. In order to read image 

data, such as characters and an image, from an original, 
a user first moves sliding members 46a' and 46b, thereby 
to set a desired reading width. Since pointers 47 move 
as sliding members 46a and 46b are moved for this pur- 

10 pose, the user can recognize the reading width by 

reading those graduations of scale 48 which are pointed 
by pointers 47. Then, the user moves power/read/print 
switch 4 from a "power off position to a "read" posi- 
tion. Therefore, power is supplied to the circuit cam- 

15 ponents. At this time, control circuit 51 turns on LED 
8 of LED section 50, thereby informing that the copier 
has been turned on. The user sweeps housing 1 of the 
copier across a desired part of original B forwardiy in 
the direction of operation key 5a (Fig, 1) side, while 

20 keeping reading section 2 of head section HA in contact 
with original B and depressing both operation keys 5a 
- and 5b. The light emitted from light source 11 is 
applied onto original B through reading window 12 cut in 
inclined surface la. The light is reflected from origi- 

25 nal B and guided by light guide 13. The light is 

finally applied via lens 14 to line image sensor 15. 
The opening length of window 12, i.e., the reading 
width, is the distance between sliding members 46a and 
46b which have been moved to desired positions. 

30 As housing 1 of the hand-held copier is moved, 

rubber rollers 25a and 25b, both contacting original B, 
are rotated. The rotation of the rubber rollers is 
transmitted to gear 28 by gears 26 and 27. Hence, gear 
28 is rotated, thereby rotating encoder disk 34 at 

35 a speed proportional to the speed at which housing 1 is 
being moved. As encoder disk 34 rotates in this manner, 
the light emitted from LED 36 is intermittently applied 
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to photosensor 37 through slits 36. Photosensor 37 pro- 
duces pulses, thus generating a pulse signal, i.e., the 
output signal of encoder 39 shown in Fig. 12. This out- 
put signal, which represents the distance the copier has 
been moved > is supplied to control section 51, timing 
signal-generating section 52, and speed-detecting sec- 
tion 53. Timing signal-generating section 52 generates 
CCD-exposure timing signals at regular intervals and 
supplies these signals to line image sensor 15. 
Further, section 52 generates read-timing signals a and 
serial-to-parallel conversion signals b in response to 
the output signal of encoder 39, and supplies signals a 
to A/D converting section 57 and signals b to serial-to- 
parallel conversion section 58. Still further, timing 
signal-generating section 52 generates clock pulses c in 
synchronism with serial-to-parallel conversion signals 
b, and supplies these pulses c to address counter 66 and 
address selector 67. 

Line image sensor 15 produces image signals from 
the light reflected from original B, in synchronism with 
CCD-exposure timing signals supplied from timing signal- 
generating section 52. The image signals are amplified 
by amplifier 56 and then supplied to A/D converting sec- 
tion 57. A/D converting section 57 converts the image 
signals output from amplifier 56, into a serial, digital 
signal, in synchronism with read-timing signals a 
supplied from timing signal-generating section 52. The 
digital signal is input to serial-to-parallel conversion 
section 58. Serial-to-parallel conversion section 58 
converts the serial digital signal into, for example, 
8-bit parallel image data, in synchronism with serial- 
to-parallel conversion signals b supplied from timing 
signal-generating section 52. The 8-bit image data is 
output to data selector 59. Data selector 59 selects 
the output of the serial-to-parallel conversion section 
58 when the copier is set in the reading mode, in 
response to selection signal d supplied from control 
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section 51. Therefore, the image data output from 
serlal-to-parallel conversion section 58 is supplied via 
data selector 59 to image data memory 60. The addresses 
of image data memory 60 are designated by address selec- 
5 tor 67. In this case, address selector 67 selects the 
output of address counter 66 in accordance with selec- 
tion signal e supplied from control section 51. There- 
fore, the addresses of memory 60 are designated by the 
count value of address counter 66. The count value of 

10 address counter 66 is incremented by "+l" every time a 

clock pulse c is input to counter 66 from timing signal- 
generating section 52. Thus, the addresses of image 
data memory 60 are sequentially designated. Timing 
signal-generating section 52 stops generating timing 

15 signals when the image data for one line has been writ- 
ten into image data memory 60. It remains to produce 
timing signals until it receives the next pulse signal 
from encoder 39, which represents the distance the 
copier has been moved. The sequence of the above opera- 

20 tions is repeated, whereby the image data read from ori- 
ginal B through reading window 12 by scanning original 
over the preset reading width, and written into image 
data memory 60. 

It will now be explained how the copier of the 

25 third embodiment is operated to print the image data 
read from original B in the way described above. To 
print the image data, the user moves power/read/print 
switch 4 to a "print" position, thereby setting the 
copier in the printing mode. Then, control section 51 

30 supplies selection signals d and e, whereby data selec- 
tor 59 and address selector 67 select control section 
51. In this condition, the user sweeps housing 1 across 
a sheet of paper A in the direction of arrow X (Fig. i) , 
while keeping printing section 3 of head section HA in 

35 contact, with paper A and depressing both operation keys 
5a and 5b. As housing 1 is moved in this manner, rubber 
rollers 25a and 25b rotate, thus rotating gears 26, 27, 
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and 28. Encoder disk 34 is therefore rotated. Photo- 
sensor 37 outputs pulses, as in the case of reading the 
image data, which form a signal which represents the 
distance the copier has been moved across paper A. 
5 The rotation of gear 28 is transmitted by one-way 

clutch 3 3 to ribbon- feeding roller 23, and further to 
ribbon take-up roller 24 by gears 29 and 30. As rollers 
23 and 24 rotate, ribbon roll 22 also rotates. Hence, 
ink ribbon 22a is fed from roll 22 and guided through 

10 slit 43 cut in stepped portion D. Ribbon 22a then 

passes by heating section 2la of thermal head 21. The 
ribbon is further guided through ink ribbon guide 44, 
and ribbon- feeding roller 23. Finally, ribbon 22a is 
taken up around ribbon take-up roller 24. As housing 1 

15 is moved, ribbon- feeding roller 23 rotates such that 
ribbon 22a is fed at the same speed as housing 1 is 
being moved across paper A. Hence, no relative movement 
occurs between ribbon 22a and paper A. 

In the meantime, the output signal of encoder 39, 

20 i.e., the output pulses of photosensor 37, which repre- 
sents the distance the copier has been moved, is sup- 
plied to control section 51, timing signal-generating 
section 52, and speed-detecting section 53. Timing 
signal-generating section 52 supplies print-timing 

25 signals to thermal head-driving circuit 65 in response 
to the output signal of encoder 39. Control section 51 
designates, in response to the output signal of encoder 
39, the line addresses and digit addresses of image data 
memory 60, one after another, thereby reading the image 

30 data from memory 60 through data selector 59. Further, 
control section 51 sets the time for supplying power to 
thermal head 21, based on the temperature of head 21 
detected by temperature sensor 55, the output signal of 
the power-source voltage detector, and the density 

35 selected by turning density control dial 7. Then, 

control section 51 supplies thermal head-driving circuit 
65 with the image data read out of image data memory 60. 
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Thermal head-driving circuit 65 drives thermal head 21 
in accordance with the control data supplied from 
control section 51 and the timing signals output from 
timing signal-generating section 52. Thermal head 
5 21, therefore, .prints the image data on paper A by using 
ink ribbon 22a. As housing 1 of the hand-held copier is 
moved across paper A, the unused portion of ink ribbon 
22a is fed from roll 22, whereas the used portion of 
ribbon 22a is taken up around ribbon take-up roller 24. 
10 In this manner, the image data stored in image data 

memory 60 is printed on paper A as housing 1 is swept 
across paper A. 



- ay- 



0C2730C4 



Claims : 

1. A small-sized copying apparatus comprising: 
reading means provided within a housing, for 

reading image data from a recording medium; 

first memory means for storing the image data read 
5 by said reading means; 

designating means for designating a reading width 
over which image data will be read, and which is 
measured in the main scanning direction of said reading 
means ; and 

10 output means for outputting the image data stored 

in said first memory means; 

characterized in that the reading width over which 
image data will be read by said reading means and which 
is measured in the main scanning direction of said 

15 reading means can be of any desired value. 

2. A small-sized copying apparatus according to 
claim 1, characterized in that said reading means in- 
cludes a light source for illuminating the recording 
medium, a group of light- receiving elements provided in 

20 a predetermined number and arranged in. one line, for ^ 
receiving the light reflected from the recording medium 
and converting the light into electric signals, and A/D 
converting means for converting the electric signals of 
said group of light-receiving elements, which are analog 

25 signals, into digital signals, said group of light- 
receiving elements receiving the light through a reading 
window arranged in said housing. 

3. A small-sized copying apparatus according to 
claim 2, characterized in that said designating means 

30 includes input means for inputting width data designat- 
ing the reading width, and control means for inputting 
to said first memory means only that part of the image 
data input from said input means which has the size 
designated by the width data input from said input 

35 means. 
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4. A small-sized copying apparatus according to 
claim 3, characterized in that said control means in- 
cludes counting means for counting output signals of 
said A/D converting means, in the direction of the 
5 light-receiving element located from a reference posi- 
tion to light-receiving elements arrenged in the direc- 
tion of the main scanning, second memory means for 
storing the width data input from said input means, com- 
paring means for comparing the count value of said 

10 counting means with the width data stored in said second 
memory means, and means for controlling the writing of 
the output signal of said A/D converting means into said 
first memory means in accordance with the results of the 
comparison performed by said comparing means* 

15 5. A small-sized copying apparatus according to 

claim 4, characterized in that said input means include 
a keyboard. 

6 . A small-sized copying apparatus according to 
claim 5, further comprising display means for displaying 

20 the data input from said keyboard and representing 
a reading width. 

7 . A small-sized copying apparatus according to 
claim 4, characterized in that said input means include 
a slide switch. 

25 8. A small-sized copy'ing apparatus according to 

claim 2, characterized in that said designating means 
includes sliding members provided on said housing, 
adapted to moved in the main scanning direction of 
said image data-reading means, thereby closing said 

3.0 reading window. 

9 . A small-sized copying apparatus according to 
claim 2, further comprising means for generating a 
synchronizing signal every time said housing is moved, 
for a predetermined distance in the sub-scanning direc- 

3 5 tion of said reading means, and characterized in that 
said reading means and said output means operate in 
synchronism with the synchronizing signal. 
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10. A small-sized copying apparatus according to 
claim 9, characterized in that said output means include 
a printing means having a thermal head. 

11. A small-sized copying apparatus according to 
claim 10/ characterized in that said printing means 
print only that part of the data stored in said first 
memory means which has the size defined by the reading 
width designated by said designating means. 
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